Background: Early oral feeding after surgery is best practice among adult, noncritically ill patients. Evidenced-based guidelines (EBG) recommend commencing liquid and solid feeding within 24 h of surgery to improve patient (e.g. reduced morbidity) and hospital (e.g. reduced length of stay) outcomes. Whether these EBG are adhered to in usual clinical practice remains unknown. The present study aimed to identify the time to commencement of first oral feed (liquid or solid) and first solid feed among postoperative, noncritically ill, adult patients. Methods: MEDLINE, CINAHL, SCOPUS and Web of Science databases were searched from inception to June 2016 for observational studies reporting liquid and/or solid feeding practices among postoperative patients. Studies reporting a mean/median time to first feed or first solid feed within 24 h of surgery or where ≥75% of patients were feeding by postoperative day one were considered in-line with EBG. Results: Of 5826 articles retrieved, 29 studies were included. Only 40% and 22% of studies reported time to first feed and time to first solid feed in-line with EBG, respectively. Clear and free liquids were the first diet types commenced in 86% of studies. When solids were commenced, 44% of studies reported using various therapeutic diet types (e.g. light) prior to the commencement of a regular diet. Patients who underwent gastrointestinal procedures appeared more likely to experience delayed postoperative feeding. Conclusions: Our findings demonstrate a gap between postoperative feeding evidence and its practical application. This information provides a strong rationale for interventions targeting improved nutritional care following surgery.
Introduction
The traditional postoperative feeding approach dictates fasting patients until the return of bowel function (e.g. passage of flatus and/or stool or bowel sounds) (1) . This approach was designed to avoid paralytic ileus (leading to vomiting, aspiration pneumonia and wound dehiscence) and/or anastomotic leakage thought to occur if fed prematurely (1) (2) (3) . However, there is little evidence to suggest that these adverse outcomes are likely to occur, particularly following nongastrointestinal surgeries (4) (5) (6) . Traditional postoperative feeding results in substantial periods of avoidable inadequate nutritional intake among patients who may already be at nutritional risk, and who require optimal nutrition for recovery and prevention of complications (4) . Malnutrition is a prevalent problem among surgical patients as a result of factors preceding (e.g. diseased state, preoperative dietary practices) and following surgery (e.g. postoperative symptoms and dietary practices) (7, 8) . By contrast to traditional beliefs, recent evidence indicates early oral or enteral feeding (i.e. within 24 h after surgery) is safe and beneficial to adult, noncritically ill, postoperative patients (1, 5, 6, (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Early oral feeding has been associated with a faster recovery of intestinal function (i.e. resolution of ileus) (5, 6, 9, 10, 19, 20) , reduced morbidity (e.g. less infectious complications and improved wound healing and immunity) (5, (11) (12) (13) 15, 21, 22) and improved quality of life (e.g. patient satisfaction and ambulation) (12, (16) (17) (18) (19) among various surgical populations such as upper and lower gastrointestinal, obstetric and gynaecological patients. In addition, a rapid transition back to solid food is important for reducing the risk of malnutrition and its associated consequences such as infections (23) , falls (24, 25) , pressure injuries (26) and morbidity and mortality (27) . Improved patient-related outcomes translate into shorter lengths of hospitalisation and reduced healthcare costs (5, 9, 11, (13) (14) (15) (16) 28) . As such, there are many potential benefits to the rapid reintroduction of nutrition following surgery.
Over the past decade, early oral feeding practice recommendations have been incorporated into evidenced-based postoperative care guidelines for gynaecological (2) , hepatic (29) , pancreaticoduodenal (30) , gastric (31) , colorectal and rectal and pelvic patients (32) (33) (34) . In general, these guidelines recommend liquid feeding to recommence within 24 h, or ideally within 4 h following surgery in low-risk patient populations (e.g. lower gastrointestinal). Solid feeding is then suggested to commence within 24 h of surgery (2, (29) (30) (31) (32) (33) (34) . Despite clear guidelines, it is well known that the adoption of research findings into clinical practice is often a slow and onerous process, with evidenced-based research taking up to two decades to establish as habitual practice (35) . Furthermore, studies show that 30-40% of patients do not receive healthcare in accordance with evidence-based knowledge (36) . Considering traditional practices are difficult to change (37, 38) , investigations into whether this is the case for early commencement of feeding among noncritically ill, adult, postoperative patients are warranted.
The present study aimed to examine feeding practices in postoperative patients by performing a systematic review of the available evidence. Considering transient improvements are often seen with intervention programmes in clinical practice (39) , this evidence is reviewed in the context of habitual practice only (i.e. absence of recent intervention programmes). Findings from the present study will clarify whether delayed postoperative fluid and/or solid feeding practices persist and to what extent among various postoperative groups. This information will inform whether (and where) interventions are required to bridge the gap between knowledge and practice to improve patient and health care-related outcomes. As such, the specific aims of this review, in the context of habitual clinical practice, are to identify:
• The time to and type of first feed (liquid or solid) commenced among noncritically ill, adult, postoperative patients;
• The time to and type of first solid feed commenced among noncritically ill, adult, postoperative patients; and
• Whether specific postoperative patient groups are at greater risk of delayed feeding than others.
Materials and methods
The methodology of this review was devised in accordance with the Meta-Analyses and Systematic Reviews of Observational Studies Guidelines (MOOSE) (40) and registered at the International Prospective Register for Systematic Reviews (identification code: CRD 42016052832).
Search methods
Potentially eligible studies were identified by searching the online databases MEDLINE , Cumulative Index of Nursing and Allied Health Literature (CINAHL, 1985 (CINAHL, -2016 , SCOPUS (1977 SCOPUS ( -2016 and Web of Science , using a Boolean search strategy developed in collaboration with a librarian. The search strategy involved using the AND operator to link keywords used for the population (e.g. postoperativ* OR surg* OR hospital), exposure (e.g. nil by mouth OR clear fluids OR oral feeding) and outcome (e.g. time OR practice OR frequency) of interest. Truncation was used where applicable to capture variation in word terminology (e.g. postoperativ*: postoperative, postoperatively) and enclosed quotation marks were used to search for exact phrases. The search was not limited to language, nor restricted by any other means, with the exception of limits set on research fields in Web of Science (restricted to: surgery, cardiovascular system cardiology, gastroenterology hepatology, respiratory system, general internal medicine, oncology, otorhinolaryngology, urology nephrology, anaesthesiology, geriatrics gerontology, emergency medicine, nutrition dietetics, nursing, obstetrics gynaecology, rehabilitation and physiology). To maximise retrieval of eligible evidence, forward and backward citation tracking was performed on all included studies.
Selection criteria
Original studies were considered eligible if they conformed to the predetermined inclusion criteria (Table 1) . Observational designs in which one or more of the following measures were reported (or could be calculated) in noncritically ill, adult, postoperative patients were considered for inclusion: (i) time to first feed (liquid or solid); (ii) fasting/nil-by-mouth duration; (iii) time to first solid feed; or (iv) proportion of patients feeding (liquid or solid) postoperatively. Articles were considered eligible regardless if these measures were reported as primary or secondary outcomes. Survey designs were excluded given surveyed responses among medical professionals result in high bias (41) . Only before data were extracted from before-and-after studies (e.g. case-control or cohort studies), considering that our aim was to assess habitual clinical practice and intervention strategies often result in transient improvements (39) . No restrictions were set on postoperative patient type (e.g. orthopaedic, upper gastrointestinal or lower gastrointestinal), considering this is the first review to investigate feeding practices among postoperative patients and consequently identify high-risk groups. Finally, only studies available in full text and English were included.
Eligibility screening
All of the results retrieved from electronic databases and hand searching (i.e. forward and backward citation Table 1 . Full text copies of potentially eligible studies were scrutinised by two of the reviewers independently, ensuring consistency and reliability of results. In the event that data were not adequately reported or outcome measures of interest were mixed with exclusion criteria (e.g. feeding data for surgical and nonsurgical (42) or oral/enteral and parenteral populations presented together) (7, 43) , the corresponding author of an article was contacted via email in an attempt to retrieve required data. Any uncertainties regarding potential study eligibility were resolved via discussion with all of the contributing authors.
Data extraction
Data extraction involved collecting study [author, setting, design, time(s) data were collected], and patient characteristics [American Society of Anaesthesiologists (ASA) score, age, sex], procedural details (location, approach, aesthetic technique, operation time), outcome measures, method and type of first feed administered and postoperative feeding protocol details from eligible studies. First feed and first solid feed data were extracted in the form of mean (SD) or median (interquartile range or range) time to feeding (days or hours) and/or percentage of patients feeding per postoperative day. Where studies reported data in both forms (i.e. median/mean and proportion), all relevant data were extracted. Where specified, details regarding postoperative care guidelines were extracted and recorded as evidence-based (i.e. part of an Enhanced Recovery After Surgery or Fast-Track program) or traditionally-based as outlined in studies.
Quality appraisal
The methodological quality of eligible studies was assessed by two of the authors, using an adapted quality assessment tool, designed to critically appraise cross-sectional, case-control and cohort designs (Table S1 ). This tool was developed following semi-thematic analysis of questions asked across the Critical Appraisal Skills Programme (CASP) and Joanna Briggs checklists for case-control, cohort and analytical cross-sectional studies (44, 45) . Quality scores were based on one of four categorical possibilities (no, yes, unsure, not applicable) consistent with the CASP and Joanna Briggs checklists for observational studies (44, 45) . Only the methods and results related to predata for case-control and cohort studies were assessed for quality, considering these data were solely extracted. The overall quality of each study was calculated by dividing the number of 'yes' answers by applicable questions. Any disagreements or uncertainties regarding quality assessment were resolved via discussion with all of the contributing authors.
Data synthesis/analysis
Data were entered into EXCEL 2010 (Microsoft Office, Albuquerque, NM, USA) and tabulated in accordance with the postoperative patient population: (i) only lower gastrointestinal and/or small bowel (rectum, anus, colon or small bowel procedures); (ii) only upper gastrointestinal (liver, pancreas, stomach or oesophageal procedures); (iii) orthopaedic (hip or knee procedures); (iv) obstetric and gynaecological (uterus, vagina, ovaries or fallopian tubes procedures); and (v) abdominal (various or unspecified abdominal procedure types; e.g. the gall balder, small bowel, colon or stomach). Study populations were considered 'normal' to 'mildly' healthy where ≥75% of the cohort had an ASA score of 1 or 2 (46) . In instances where studies presented multiple data sets (n = 3) (7, 47, 48) , each data set was treated as individual investigations. Proportional data were reported as either (i) number of patients commencing feeding per postoperative day or (ii) total (i.e. accumulative) number of patients feeding per postoperative day. For consistency and comparative purposes, all proportional data are presented as the latter. Similarly, nil-by-mouth and mean/ median time to first feed were collapsed into one measure (mean/median time to first feed), considering they signify the same outcome. Raw time to feed data retrieved from authors were tested for normality and subsequently presented as either mean (SD) or median (interquartile range) (43, 49) . For one study, a pseudovalue of 5 days was used where eligible patients (n = 58, two patients were excluded from analysis; one was <18 years of age and one received total parenteral nutrition as first feed) had not commenced feeding by postoperative day 5 (data collection ceased after this day) to calculate median time to first feed (n = 4) (49) . One study grouped feeding data (proportion) based on their definition of patients who underwent 'NonFast-Track' and 'Fast-Track' principles; however, these data were recombined for analysis (50) . Studies reporting a mean/median time to first feed or first solid feed within 24 h of surgery, or where ≥75% patients were feeding by postoperative day 1 (D1) were considered in-line with evidenced-based recommendations. This definition was chosen as commencing feeding within 24 h of surgery (i.e. by D1) is the upper timeframe recommended across all postoperative care guidelines (2, (29) (30) (31) (32) (33) (34) .
Results Figure 1 provides details on the search strategy undertaken, including potential study identification, screening, eligibility and inclusion. Overall, 29 papers met the eligibility criteria and were included in the review (7, 43, .
Description of study and patient characteristics
Study and patient characteristics of included investigations are described in Table 2 . The majority of included investigations were case-control or cohort studies using a pre-and post-intervention design (n = 20; 69%). The majority of studies were undertaken at a single site (n = 23; 79%) and collected data within the last decade (n = 22; 76%). Overall, 19 046 patients were included in this review. The majority of studies (n = 19; 66%) had mean/median populations aged between 60 and 70 years. Of the studies that reported ASA scores (n = 16; 55%), the majority (n = 10; 63%) investigated 'normal' to 'mildly' healthy populations. A range of patient populations were investigated, including patients undergoing lower gastrointestinal (n = 12), upper gastrointestinal (n = 5), orthopaedic (n = 3), obstetric and gynaecological (n = 5) or abdominal (n = 5) procedures. Of the studies specifying details on procedural approach (i.e. open versus laparoscopic) (n = 16; 55%), the majority (n = 9; 56%) reported mainly (i.e. >50%) employing an open method; a proportion that was not influenced by only reviewing studies conducted within the last 5 years.
Description of feeding practices
Feeding practices reported by included investigations are described in Table 2 . Twelve (41%) investigations reported data on both first feed and first solid feed, whereas the remaining exclusively reported first feed (n = 10; 34%) or first solid feed (n = 7; 24%) data. Studies reporting on first feed (n = 22; 76%) presented data as either mean/median time (hours or days) to first feed (n = 10; 45%) or proportion of patients feeding per postoperative day (n = 7; 32%) or both (n = 5; 23%). Similarly, studies reporting first solid feed (n = 19; 66%) presented data as either mean/median time (hours or days) to first solid feed (n = 7; 37%) or proportion of patients feeding on solids per postoperative day (n = 8; 42%) or both (n = 4; 21%). Studies reporting data in the form of the proportion of patients feeding postoperatively (n = 16), varied in respect to the reporting period (i.e. exclusively for D0/D1 or over a period of postoperative days, ranging from D0/D1-D2/D3/D4/D5). 
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Before-and-after, before data collected prospectively (Jul- First feed data and relationship with evidenced-based guidelines First feed data and its relationship with evidenced-based guidelines are described in Table 3 . Mean/median time to first feed varied with the earliest feed reported within 3.2 h of surgery and the latest 6.7 days following surgery. In addition, proportional time to first feed data varied. Only three studies reported data until the majority of patients had commenced feeding (i.e. ≥75%: range D0-D2). Ten (40%) investigations reported time to first feed in-line with evidenced-based recommendations.
The majority of studies commenced oral feeding exclusively via the oral route (n = 17; 77%), whereas, for the remainder, patients either commenced feeding via the oral or enteral route (n = 2) or studies did not specify the gastrointestinal route undertaken (n = 3) ( Table 2 ). Of the studies that specified the type of diet first commenced (n = 14), patients were commenced on fluid only diets in 12 (86%) and solid diets in two (14%) investigations.
First solid feed data and relationship with evidenced-based guidelines First solid feed data and its relationship with evidencedbased guidelines are described in Table 4 . Mean/median time to first solid feed varied with the earliest commenced within 7 h of surgery and the latest 9 days following surgery. In addition, proportional time to first solid feed data varied. The majority of investigations reported ≤25% (range 0-5%) of patients had commenced solid feeding by D1 (n = 5; 50%). Five studies specified feeding practices until D4 or D5, of which, four reported <75% (range 40-70%) of patients were feeding on solids (Table 2) . Only three studies reported data until the majority of patients had commenced solid feeding (i.e. ≥75%: range D0-D4) ( Table 2 ). Four (22%) investigations reported time to first solid feed in-line with evidenced-based recommendations.
Of the studies which specified the type of first solid feed commenced (n = 9; 47%), the majority reported using regular diets (n = 5; 56%) ( Table 2) . Four studies reported the use of light (n = 1), postoperative (n = 2) or various therapeutic (n = 1) diets prior to the commencement of a regular diet.
First feed and first solid feed data by postoperative patient group First feed and first solid feed data by postoperative patient group are depicted in Tables 3 and 4 , respectively. The shortest median/mean times to first feed and first solid feed were observed in orthopaedic investigations (3-17 h and 7-17 h, respectively) and the longest in lower (range, 1-2 days and 3-5 days, respectively) and upper (range, 3.6-6.7 days and 6-9 days, respectively) gastrointestinal investigations. One (6%), zero (0%), three (33%), four (80%) and six (86%) lower gastrointestinal, upper gastrointestinal, obstetric and gynaecological, orthopaedic and abdominal data sets reported liquid and/or solid feeding practices in-line with evidenced-based recommendations, respectively.
Patient-related data
Only five studies (17%) reported data on the prevalence of postoperative nausea and/or vomiting (PONV), which are factors that may directly impact on oral/enteral intake (48, 51, 63, 71, 72) . Two studies reported PONV prevalence in the context of postprandial feeding (i.e. following feeding), ranging from 23% (71) to 39% (48) . Of the remaining studies, two reported low rates of perceived postoperative nausea (6% and a median score of one out of 10) (51, 72) and one reported a higher prevalence of postoperative nausea (45%) and vomiting (26%) (63) in the postoperative period. Few studies (n = 3) reported perceived thirst (range 63-74%) and hunger (range 38-60%) prevalence among postoperative patients (D0-D1) (51, 52, 59) .
Quality assessment
Quality assessment scores of included studies are summarised in the Supporting information (Table S1) . Overall, 21 studies (72%) scored above 70% (range 38-89%). The majority of studies addressed a clearly focused question (n = 29; 100%), defined criteria for inclusion/exclusion (n = 23; 79%) and used appropriate statistical tests (n = 29; 100%). Few studies measured outcomes in a valid and reliable way (n = 14; 48%) and collected data over a sufficient period of time to be meaningful (n = 17; 58%).
Discussion
The present study aimed to investigate postoperative feeding practices among hospitalised patients. Although early oral feeding is a strategy that can contribute to improved recovery and reduced complications after surgery( 1,5,6,9-18) , it does not appear to be commonly applied in clinical practice. Of the 29 studies meeting the inclusion criteria, only 40% and 22% reported time to first feed and time to first solid feed in-line with evidenced-based recommendations, respectively. Furthermore, patients who underwent lower or upper gastrointestinal surgeries appeared more likely to experience delayed postoperative feeding. These findings demonstrate limited translation of the evidence for early postoperative feeding into routine practice, as well as the need for ongoing interventions targeted at improving postoperative nutrition delivery.
Less than half of included investigations commenced feeding within 24 h of surgery and, of these, the majority reported liquids as first oral intake (86%). Liquids, in contrast to solid foods, mitigate gastrointestinal and pancreatic secretion, providing a theoretical advantage in avoiding the development of paralytic ileus (74) ; however, given that they are nutritionally inadequate, prolonged use is not advised (75) . Prompt prescription of solid diets (i.e. within 24 h of surgery) that have the potential to deliver adequate nutrition is therefore recommended to prevent malnutrition (76) . A rapid transition to solid foods may also increase patient satisfaction (e.g. improved sense of well-being and lower pain perceptions) and decrease length of stay and number of days to first flatus (77, 78) . Despite this, over half of the investigations reported a median time of ≥3 days (up to 9 days) to commence solid feeding. Furthermore, when solid diets were initiated, 44% of investigations reported using 'special/therapeutic' diets (i.e. low fibre/residual, cardiac, postoperative, light, soft), which are often restrictive (76) , nutritionally inadequate (79) and have little scientific purpose in the context of postoperative care (76) . Collectively, these findings indicate a gap between evidenced-based recommendations and practice for initiating and progressing patients onto nutritionally adequate (i.e. regular) diets following surgery. A number of factors may contribute to this finding, including the surgical procedure undertaken, patient and/or healthcare staff knowledge/attitudes/beliefs, the existence/implementation of evidenced-based guidelines and/or hospital or food service limitations.
The surgical population investigated appeared to influence whether investigations reported feeding practices inline with evidence-based recommendations. Patients who underwent orthopaedic surgeries commenced liquid and solid feeding typically earlier and were more likely to begin feeding within 24 h of surgery compared to patients who underwent gastrointestinal procedures. However, poor feeding practices were not observed among all gastrointestinal investigations. The majority of patients who underwent unspecified abdominal procedures commenced liquid and solid feeding within 24 h of surgery compared to those who underwent specified upper and lower gastrointestinal procedures. Differences in procedural complexity may account for this, considering that the majority of abdominal investigations had patients who underwent less complex procedures (e.g. hernioplasty, cholecystectomy) compared to specified gastrointestinal investigations where patients underwent more complex lower (e.g. hemicolectomy, sigmoidectomy) or upper (e.g. gastrectomy, pancreatectomy) gastrointestinal surgeries. Previous studies have also identified procedural complexity (i.e. length of surgery, 'minor' versus 'major' or 'partial' versus 'complete' procedures), in addition to surgical location (e.g. upper versus lower gastrointestinal), as features influencing the time to commence/progress postoperative feeding (47, 54, 55) . Given postoperative care guidelines take into account procedural location and complexity, the reason why these factors continue to influence the time to commence liquid and solid feeding remains unclear; however, historic dictums may be a contributing factor. Although traditional feeding protocols (i.e. nothing-by-mouth following surgery until clinical signs of bowel function return) originated from fears that early oral feeding could result in severe paralytic ileus, wound dehiscence and anastomotic leakage (1) , these outcomes are more likely to occur following 'complex' gastrointestinal resection surgery, and the extent to which these beliefs may still influence current practice has received limited scientific attention (80) . Nonetheless, the prevalence of delayed feeding among patient populations arguably in the greatest need of adequate nutrition following surgery (upper and lower gastrointestinal patients) is concerning.
Patient-related factors (e.g. PONV, fear, food preferences/options) may also influence when postoperative feeding is initiated. For example, patients may self-delay commencing and progressing postoperative feeding because of (or in fear of) PONV (81) . Equivocal results were observed among investigations reporting the prevalence of PONV (6-45%). Previous studies suggest that PONV is a leading cause of patient dissatisfaction, with patients reporting that they would prefer to suffer from pain rather than PONV (82) and are willing to pay a considerable sum of money for an effective anti-emetic (83) . Alternatively, patients may feel hungry or thirsty following surgery (51, 52, 59) ; however, limited or unpalatable dietary options (e.g. the clear liquid diet) may prevent patients from commencing feeding (84) . A patient-centred approach where patients receive effective anti-emetics and timely prescription of unrestricted diets (i.e. 'regular diets') may lead to earlier commencement of feeding. Lastly, given that females are at greater risk of PONV (85) and elderly individuals experience reduced appetites (86) , future investigations should consider whether postoperative feeding practices are influenced by age and sex.
Food service-related factors (e.g. dietary options and meal delivery) may contribute to when patients initiate postoperative feeding. Common food options preferred among postoperative patients (within 24 h of surgery) include, toast, fresh fruit, potatoes, eggs, crackers, pudding and sandwiches (84) . Given that the majority of these foods are not offered to patients on liquid or special diets; diet types commonly prescribed after surgery, may partly explain the poor feeding practices observed in the present review. Furthermore, a delay in the delivery of meals to patients following diet prescription may also contribute. For example, patients returning from afternoon surgery may miss dinner delivery and consequently receive their first meal the following day. However, although plausible, this is unlikely to explain the substantial deviations from evidenced based guidelines for commencing postoperative feeding reported by some studies (7, 47, 48, 50, 56, 71, 73) . Given the paucity of evidence on food service-related factors and the commencement of early oral feeding, further research is warranted to determine whether this is a contributing factor. The present review also examined feeding practices in the context of the existence and implementation of evidenced-based guidelines. Neither data collection timeframes (before or after 2006), nor whether hospitals had evidenced based feeding protocols in place during data collection, appeared to influence feeding practices. Despite early oral feeding guidelines originating in Europe (32) , European investigations did not appear to report more favourable feeding practices. Considering feeding recommendations for surgical groups have been released at different times, it is possible that limited exposure to guideline availability may have influenced findings. However, early oral feeding guidelines were first established in 2006 for colorectal patients (32) and yet only 6% of lower gastrointestinal data sets (amongst the lowest) reported feeding practices in-line with evidenced-based recommendations. Collectively, these findings suggest that the mere availability of compelling evidenced based guidelines has little effect on influencing habitual practices, which is a similar to findings reported by other studies investigating the uptake of evidenced based protocols (e.g. Fast-Track and Early Recovery After Surgery programmes) into daily practice (37, 38) . Previous work has shown that barriers to change in clinical practice can arise at different stages in the healthcare system (e.g. at the patient, individual professional, healthcare team or healthcare organisation level) (36) . Further research is therefore required to explore professional (i.e. delayed diet prescription), organisational (i.e. delayed food service delivery) and patient-related (i.e. delayed diet intake) factors impeding adherence to evidenced-based recommendations, particularly among gastrointestinal patients, with the aim of developing interventions to improve postoperative feeding.
Several limitations of the present review are acknowledged. First, inconsistencies in how the data were reported (median/mean time to first feed versus number of patients eating per postoperative day) limited our ability to directly compare feeding practices across studies. We attempted to account for this by categorising data sets into binary groups; those 'in-line' and those not 'inline with evidenced-based guidelines'. However, we recognise that the two measures may not precisely correlate (e.g. a mean/median time to first feed of 1 day = 75% of cohort commenced feeding by D1). Furthermore, proportional data comprises a broad measure (D0 could represent within 24 h of surgery or the day of surgery; e.g. within approximately 12 h); thus, in an attempt to avoid overestimating the problem, studies (n = 4) (57, 62, 63, 67) that reported proportional data exclusively for D0 were not included when the percentage of data sets 'in-line with evidenced-based guidelines' was calculated. Although differences in feeding practices across data sets were attributed to surgical location and complexity, other perioperative factors may also contribute. Previous studies have proposed that pain management strategies (epidural versus general anaesthetic) and surgical approach (laparotomy versus laparoscopy) (87) can influence the time to commence feeding. Due to inconsistencies in reporting these variables and the heterogeneity between studies (different surgical populations), the present review did not investigate whether these factors influenced the time to commence feeding. Lastly, feeding practices for certain postoperative groups were represented by two to four studies and over half of the included studies were considered 'unclear' in respect of having measured outcomes in a valid and reliable way; thus, our findings should be interpreted with caution. Further high quality prospective research is required to investigate feeding practices across different postoperative groups.
Conclusions
The present review found that the majority of postoperative patients are not fed within timeframes outlined by evidenced based guidelines. Although both poor liquid and solid feeding practices were observed, timely upgrade of patients on to nutritionally adequate diets (i.e. 'regular' diets) appeared particularly problematic. Given that adherence to evidenced-based feeding recommendations may be reliant on professional (i.e. diet prescription), organisational (i.e. diet delivery) and patient-related (i.e. diet commencement) factors, further research exploring these parameters, particularly among upper and lower gastrointestinal patients, is warranted. This information will help inform strategies for postoperative nutrition delivery interventions that aim to improve patient and healthcare-related outcomes.
Transparency declaration
The lead author affirms that this manuscript is an honest, accurate and transparent account of the study being reported. The reporting of this work is compliant with CONSORT 1 /STROBE 2 /PRISMA 3 guidelines. The lead author affirms that no important aspects of the study have been omitted and that any discrepancies from the study as planned (please add in the details of any organisation 4 that the trial or protocol has been registered with) have been explained.
Supporting information
Additional Supporting Information may be found online in the supporting information tab for this article: Table S1 Methodological quality assessment summary of the included studies.
